Induction of Cbl-dependent epidermal growth factor receptor degradation in Ling Zhi-8 suppressed lung cancer.
Activating mutation of epidermal growth factor receptor (EGFR) is correlated with malignant lung tumor. In our study, we demonstrated that recombinant LZ-8 (rLZ-8), a medicinal mushroom Ganoderma lucidum protein, induced cell cycle arrest and apoptosis by downregulating the expression of wild-type and mutated EGFR and inhibiting EGFR downstream effectors, AKT and ERK1/2 in lung cancer cells. We showed that rLZ-8 effectively inhibited lung cancer progression and suppressed EGFR expression of lung tumor lesions in mouse model. Functional studies revealed that rLZ-8 reduced the amount of EGFR in cell membranes by altering EGFR localization to enhance the EGF-induced degradation of EGFR. Mechanistically, we demonstrated that rLZ-8 bound to EGFR to induce EGFR autophosphorylation at tyrosine1045 and trigger ubiquitination by inducing the formation of EGFR/Cbl complexes, resulting in the degradation of EGFR; however, Cbl-shRNA abolished rLZ-8-induced EGFR degradation. We provide the first evidence showing that rLZ-8 inhibits growth and induces apoptosis of lung cancer cells by promoting EGFR degradation. The current findings therefore suggest a novel anti-cancer function of rLZ-8 that targeting EGFR overexpression or mutation as well as EGFR-dependent processes in cancer cells.